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(54) BftflOgft] ffiffll7A-7^>XfAOfc!6©iSfMl 



(57) imm 

■fe ft>-**»fc$sffl l . l < s * 

^yx4 2b(i mmtfc?J t* 4 2 a <o#5^ 

^WTtt LT^S(S«4 3 OS 5-4 3 afcBBfc*- 
4. ^at»4 3T«» D-^iJVW>f b'43d*im 
itSfcS5-4 3ati«|)@lL, iWE»fttJt5 

t, f53fe^>-x4 2bA^«f^aiiio, mm 

-f&. fM4 4(ii7-4 3a^«MStftiM£* 
3Kl^^X4 4ati 9A3KLPSD4 4 MCAItl^ 
P SD 4 AbltWktttVyXA 4 aj&>£>CDS3Bl££S^L 




(2) 

1 

iH- 1) x r ; * >/ ^vx f- a c v x . 

<o3»9f fcSift § tix Mmft test*- -§> ¥'j?£*fm 

(M. 10. 30) S3KtCi*»r«>oT«Wl-*-4* 
^W-fe yt(40, 9 0) k . 

iim£im**mt&w&£& < 8 o > t s^-c^rs 

(42, 92) k . 
(44. 93) k . 

^ASf k k 1> fc. 3K¥©g**^&^RIJ**ffr 
ISMSR£«3fcS-ti-Sj£aE#a (43) t ^ffi^T . 

^afcft-^f* £ k *t«Sfct-*il!«« 1 tIBtto* 

[t»*H3] fiffE?£3E#I£#\ 

IBSft^S (43d) L 20 

xMimytm^crmzmi tmmimmztM 

JtZ-&&£otZ%.M-t&$7- (43a) k*ffiz.&Z 

k £ mm k -$-*i**JS 2 t;f Etfe^isffflx r; * ^ ^x 
(43d) k . 

TSRflje^fcftfcAltS^SSMSR (42) k . m 30 
IBIB96#S^ i 0 fuf E&3K* k ft CffiSft § ftT ffiUfflje 
*ffUORSt3fc£Stt-r4®fcjR (44) t 

atc#^« - t ^^k-f-sif*ja i tiE«^Mffl 

(4 2 a. 4 5a) 
HifcTiMUT***.— «363e*F (44b) 40 

£ z k k^-s it*js tzfexttammm^T 

im<M&&tF? ( 9 2 aM9 2 c ) £*L. 

^fS^^HfriEW^^^^^^tdii^^ts^TS 
mzmttmzTjft^zwdt^®. < 9 2 > t . 

f-^f**f (93d)^fL, MlEWS^moKW 

ftimssxaF? izz os^-r&g^a (93) k . 
fltriES^s^ t; i s^tm* ^tirfE^mm* t Lxmm 50 
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2 

^^atft^i i k twafc -rtm& 1 wehko 

[ mem 1 3 tuta^'^etur >^r*t . 
*»<o»**f ( 9 2 a 7^9 2 c ) fr^ztizimm 

}u-y°(D&^m^zmmimm<D7g^Mi,z)\\m.ft 
3t§-ttt3 Kwse^<ofe&«* t Ait § * h m&n 

(92) k. 

(93d) ^*L. MlBfl^^^SIt^^MIES^* 
^fcJ: 9S*^*«3e^a (93) k , 
WIE^fg^C i SS^m^l^mrlE^mm* k LTlulE 
flgfgtttWI. i k ^#1tk -f SSi^JS 1 tlE»tO 

[ 1 1*11 8 ] ffirl ES^S^ k mrlE^-H^Sg^ k 
MiEnTfigi: ES S ^ S ; k * k ~t h If 6 X 
U 7 tfEtl^MfflxT^^'y ^>-XxAc0^46O*RW 

[fi*i!9] mrfES^#a^\ mrlE¥'J5EM^^Ri^ 
^ft^LTmrlE^S^fc^^-^Sl^yXk LT^'J 
yK'J*/H/yX(9 3e) Sr^r-rs^kSr^k-rs 

it 6 nm s co v ^ ti o c lEtfeco^Mfflx r a ^ 

^>X^AC0/tis6O*HWJt^a« 

[ mmn i o ] ifriES3te^(cfc v , fris««*^ 

fc: =fc -SKrlEWJcM^* 1 6 co#KI^3K^ . 1KB*— 
3R^t»<i;ot, mflE#^*^tS>rjeL^moS 
5- (340) ^*t--S-k^mk^-SIf*lI57 1 ?^ 
9 OV^-f'ti^— -3(clE^co$Mfflxr^s".y y'i/Xfi^ 

[0001] 

[0002] 

[#5ftOS»] Mitt'. $H«ISfflX7A'7^yX 

)i^Mk«s^o. m*%:mmmm*bhz\btf^« 

[0003] fot, M^ffilz&^xiZ, iI«fS$ 
»fc«JCLT . xrvs- - y rnBMiMVm Z k 

[0004] 

[%0J^M^Li a k^-SISS] COi 3^Mk LT 
tt. ^BrF6 - 2 0 6 5 1 4#S-fg(CTffl^K$tL^H 

k ^.^MOfua^iE l < m&-?&&mm*t> , 



(3) 

3 

[00 0 5] U>>U i^HfuB^m^BtitKf , 
{SWclMSfi.* SfciMft-fc i8WSE-b 

vSfflLT. mMtf0^HO^S:iEL<fUS-rS*H^ 10 

sa^fif*^-^ i fc * a «fc -r 4 . 

[0006] 

[0007] rwi^c, ftWfes^fcHBSUiM-* 

4 3 MLf#40fi35lf<7) I r t „ XTA'y/yXfA^il 

[0008] lt*iM 5 (ciBttcolSBBt Ifttf , 9: 

4M^*-?<7)P^T £*U> k R— TOiifcTEBSfl. 30 
T^4„ tot. M>tif. Sifie9*SjiS#\ ®igo4> 

-tixfr-ufr h com\ -ftitiimizx mm lx v ■> 4 at 

M^AfthT^^kk^o i<7)5^46. mHwKJBOipJS 
#\ StH«»5:fc&^<z>M***i k fct**** 0 =5: < , IE L < 
3:£ixf#4„ 

[ o o o 9 ] 4 . mcm6 izsm<7)$twt,z xmx . & 
tt&tfMMcoft^Tznimmcv^aiffiizm&m 
itmtxmmtmzjjttmt. «3K¥S##-<o553i£* 
?iz£ 9 » m%ttg&>%&&t&&fctz> . itLtci o . 40 

^^S^"f BfcJTOOBeS *T fflsett^SfcfflWfc: Alt 
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4 

[00 11] ifc. lf*IB9^IEtt^^tj;tL{f. ft 

S3^kLTgftSm=S^§tf4<?)T\ ^W-trytf 
[0012] lt$5l 0tiBa<0f6HgfcJ:*ur, 

m^izm<xoiz. &mm?izttf&Lfi:Mmco$7- 
£*-T4. z\mzi. *) , mmnmoBiMmz s ?--c*f 

0 Biff* <r t t\ ^w-fe ytf-«fM&*»ste-$-4 ; fc 

cnmmcr,^ v yX^co Alt ft 3Ltf¥ft t^K). W 

[0013] 

[^o^ffioff^] 

^0 6 t^'v ^BKHf 4 . Hi tis *fWHs&f*Plfflx 

*St"!»fllfi (KIT. *fi»r4fc«>fc 

[0014] SlX7A' 7 7'yXfAll H 1 ICT^T 
rt<, xTA' 7 /2 05rSLti3^ ;cOX7a' 7 7' 

20(1 m^mi onmmzx^ >xh)vx 

^WfAii 03(CT^-rrk<, X7A'7/2 0 

&,ig«rr 4 x^ s- - y xmrnrnzDM/mmmmmw s * 
fcri*fi!i»*»t , rxr^'/^2 otafr#j*i otc^ft 

-CI5IB§-1±4 0 

[0015] £M¥$g$giEStt. 3^W-fe>" , f4 0 

CtfirtxlCt, «»*10tmBtiti*i^ftJ:afc: 

l&DtjLXMt. r«t-yy74lll f «±I4 1 
7 '4 lOJESfcJi:, BHPSP4 1 ffltaftJSl Oflfrffi^ 

[0016] tfz. ftmft^y-y-A 5-—i/v74 

1 rtfcERLfcifc)te*4 2 . ^S«fl|4 3&V'S^4 
4*IiT^5. SM4 2il mVWtfJ*- K4 
2aL Sfl/yX4 2bJfU^0, *JWl3K^-f 



(4) 

5 

K4 2alt t-y>-/4 1^*14 1 ctgfS 
tLTV^„ SfVyX4 2b(l ^h^r^^-K4 

4 2bii. #^g^y-^-K4 2 a£^fB£$;ft&# 

[0 0 17]S«43il *7-43aHUJ3 

4 3b Sr^t^-v-y^'4 1 CDtEWm.4 1 dtfSK^ti 
TV>S . — 5 5-4 3 a^S^rei«{i, ttgtt 10 
43c^U y-y yy'4 1 C0=&WS4 1 e t^#L 
*rn-y >J y i^y-f F4 3 dOHi&i^HIJWt^lWitt 

[0018] ^ixtiD, SH43Cfci^ll n 
— *UVW>f F4 3d*\ ^VW-f H<5DEMSfc«t 

tHiarrSfc, 5 5-43aji:, WMKtt4 3b, 43 

fcjratmwrU -rconjift^ncjst. ^>x"4 2b^ 

^^fi^SrlfBWS 1 0 (XliSiM) , *^|*i:7or 20 

wby y h-m-zb 3 ow^-pmttmz&irtx 

[0019] »fc3R4 4«, Ml/VX'4 4 aMf« 
fa®M-&>y-4 4 b (UlTs PSD44btl^) 2rM 
*.Tfc>9. ftfl/yX44a(i WtWXA 2b«t 
WtC^fifSftT^S. L^LT, ^«l^yX4 4a 
tt$5-4 3aj^6<9£ai«fl^*Jfc#LPSD4 4b 

Atf-T & . PSD44bll mV^ft^'^ K 4 2 30 
aOStfflMrC. y-i/V/4 l(7)f*M4 1 cfc^tSit 
"Ci> *) , iOPSD4 4bii:, fCOfjtfflCT, S^b- 
yX4 4aa»6tf>Jfc3fcM£££3teLT, ±IE¥'J5£*t#lOR 
iffirSi; S7-4 3 a i; fi9|g<7)g£ffit g|]*> N PSD44 

[00 20] mtWXA 2 bK^FflJE 

WS5-4 3afc*W-4ASfti** *7-4 3ai^« 

ms> h <r^MM%ff) S7-4 3a(;S« A*fffi«co 40 
IB^^^«Ha«Blfl5fcafi^* , =#S*Stfc:J: OPS 
D 4 4 b^^ffii^'iL^ 1 ^**?? [Sl^O-fix*^ 
k LT»ajT§ & J: O fc, mmityj *-K4 2a, 
gfbyX42b, 5 5-4 3 a. ^1-^X4 4 a& 
lA'PSD44b OMM^lW4BIWf^'IS5£ § ixT V * & . 
[00 2 1 ] 5gH¥45g£ggSt2 s H3fcT*^-r 

i; < , mvmt?4 FIESM 5 0 . n-y U V b- 

/ >f h K»ia» 6 o , psd it^mm 7o&^ 

ynnyt?.x— y8 0£fil;LTU£, %W93t?4-X— 
Hffil6EH»5 0Ji. ^-f^onyta-^SOCiSffl 50 
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6 

P£g{tT#^l«y'-f 3j— K4 2 a i 3 

^nay^ A ~^80t,zXhmm^lfX. 5 5-4 3 
a*iM60ttS-fr4J:'5fc:, n-^'JVWf K4 3 d 
V^Wmth. PSDft#{raHIS§7 0ii. 
PSD44b(7)M^^JIlLt, S7-43at± 

>f y n 3 y t° a - y 8 0 1 ttJ A ■* h . 
[00 22] W ynn>-t°A— y 8 Oii, 111 4 S. WEI 

Igi&mss 5 o mfu~? u y b- y y f»@k 6 o com 
mmm. p s Dfire*aaug»7 o com^zm^< wmm 

[0023] Srti, ilEn^-b^-y^ny^Ati-?^ 
ynayt°j.-^8 OiOROMt^IEIf s^tus. 

itiA7-yN^7-f ?P3yba-^8 0(7)ROM 

[0024] SP*>. 5 5-4 3 a <9JWftfl 0 ASfiffllfc 0 
o = 15 0° 36»6*»ft^ = 0* iTeoKSHttJV^. 

miconwLco&w ( iii i 6 [zx^-t^- & pimp 
aa-rs j t oraoHffsjEgstA 1 ma 6 s 

[002 5] lit, *P 1 Ji, -Y yx b;W^;b3 0 
^±M^t-fflS^S„ #^P2, P3, P4, P5SV 

P6ti ^MMy5js.corfri^ auMgp. mm. imsp 

&p i m*p 6 1 &m&wm&Rj!kOfrt>wjm e 
o = i5o° «*-ftfcft<it»fc *ti?tiM 

feftO 1 6 t Lt-?^O3yby-^8 0?)R 

OMtfftEtlStltV>4. **S, 6> = 0" (i s 5 5- 

4 3 a^'y-^yy'4 icr>mmiz¥fi (mh. /KT) 

[0026] i^id tslftRLfe** 1 HtBBBtfev^ 
T. -e-i' ynrjytj.— y 8 0* i M4&WEl5«7n— 
■f-Y - h tcfi! v ^3 y t? A - y r a y 5 A oUff & mtirt 
tiii^ m4cr>x^fyy 1 0 OCfc^T, WJ^<5DMH| 

*k-fe-y h$n-&<, M-^fL Xf774 1 OtCi^T. 

«je*4 2&w^s^«4 3commmih>i$mtf%zix. 

ZitizifKK m\mt¥4 3j— K 4 2 a*«S^W63e^>f 



(5) 

7 

»6 0fcJ:OK«SfiTlll«L*W>&. IWitft, 5 5 
-4 3 ajPfeJSBft £ o = 1 5 0 ° OfiS^ffilJjIUiJjL 
*W>4. S5-43all «<9o=150° 

•JVpy^f F4 3d jWWWS *i4 . 
[00 27] ±*E<7) «£ 3 \<Z.$rJ\mb¥4 K4 2 atO 
MSt/S 5-4 3 a<7)ffi«J@|U^M^$til> , 
*&*y>f H 4 2 a^^cO^h^MP-^X'4 2 b 
^I0ffT3ttLTS7-4 3atAlttl.. 10 
■Tf0 5 5-4 3 a^OAItft£ffi»J0t&L^^±Ifi 
flJBkMfcfcW-JTRWtTj^e^-*. owe. SKfflje 

5 5-4 3 afci i 9Rlt§fLS^l-'VX'4 4 afci 
3K$ftTPSD4 4btA»ff-&. PSD 

4 4d^ 3K^W-fe>~9- 4 0 k±ISf'teM*OR*ffiS 

psd m*T%m®$& 7 o i wttffiw* * fi-f-^a l 

Tv>f ^nayti-^8 0ttH*-ri>. 
[0 0 28] 5 5-4 3a,<7)ffimft&t> i Mmft& 1 (jfi 20 
P 1 fc*ttS) izm-tht. Xf7712 0Hj3W, P 

5 Dfl#MIIH]if§ 7 0 OftTl . 3te s iW= >"^4 
0 (jgjSOtsHJE) t-f yx b)Wi*)\s3 0cr>±,MUk 

cme>mm&h= l i k L-cmaj$^.g» . ssaBt-c, 

SgfitL 1 ^lI«i^7->'Nt;± sm^EgitlA 1 
*jRT**lW, Xf'/Tl 3 OtcfcttS^JS^'NOi:^ 
0, Xf'^ri 3 1 tefcWfs 7 57F 1 3&«F 1 = 1 k 
■fe >y h 5*U, . -77. ggftL 1 *%fSSgS!A 1 VLkcom 

1#F 1 =0O44tfft!#§ix.g>. 30 
[00 29] Fl = lfl MS&Jff 1 OOtfTCW 

mmt>\ -f yx h/w^v 3 0 o_Lsgrcj±&< ?® 

l/ZX 0 RBtS*i4 i i: . BEKL 1 sWSfsaSiA 1 * 
STC* * i — F 1 = 014, ft^W* 

4 Oj&^tO^h^^M yxh;^^;t/3 0c9_hSgfl£J: 
*)B&tZtU&&t>fc* SBStL 1 *%f^SgilA 1 JSJLh-C* 

[0030] ht, 5 5-4 3 a-commne-hm^n 0 

2VM.B6 ( ^-tL-ff-u P 2 P 6 tHJS ) t JiiJC 40 

ii, #Xf771 40. 160, 180. 20 OBOf 2 
2 0 fC , PSD ft-f-^aHIJK 7 0 frihCD&fttHzm^ 

*^w-k^-4otaiHM(?5ja<oiftidiiai. k 

», TUKfB . IRffl&tf JMV2: OP H lO#ffglffi L = L2M 
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[003 1 ] —77. mmMfimWffil 0t#J«LTV^ 
3t?S^yf4 0*^<?)*Mi J . 11M 
TIZ%<, IIto7nr (B6fcrtj£Q2tdtf,tE) . 
Hl»afl0<0«je» (H6fcTjfiQ3, Q4fc*fjS> . 
Wtteft* <06fcXjStQ5. Q6(cHJS) l,z£r,Km 
§ix£» fsi-^T. 3fe^M-fe>-^4 0k«ffijJSl 0±O# 
jSQ 2TMQ 6 £ oraeOffiSI^L 27}ML 6 £ LTJTOC 

1 oolMMi^tHittS-'V-yN at i 9#5e£ 

[0 0 32] itoj; ■SSra&aiS^fcrfcvvc,. SiM^ 

^-yNCU J9r5£iEH A 2 k £ h . f£o 
T. Xf'y/l 5 0fc*i(t& ! RS* I NOfc35rO, ^T7 
T15 1t;T. 75^F2^ F 2= 1 fc-fev J-Six 

U . #ffiH L 3 . L 4 . L5SV'L6i>lI tt&tttll' n° 
^->-N^J;S#FJfSSEffiA3. A4, A 5 BtffA 6 121 
7WJftft.#Xf77'170, 1 9 0. 2 1 0M 

2 3 0 teteftifljBWB&N Ok%&, 
[0033]f-5t. #Xf77151, 17 1. 19 
1.21 \ RXf2 3 1 tCT. ^-75^"F3. F 4 . F 5 
M/F 6^'. ^iX-e'^X. F3=l. F4 = l. F 5 = 1 
%XfiF 6 = 1 k-t -y h $ix^> . — 77 . atgMj&qffl&JS 1 

0 izmmLx V ggitL 2 TM. L 6 

n° 9 - > N iz J; 5 Hff^Eggf A 2 BM A 6 «t "9 t, 
^ixm* < =5r 0 . m&O k 2 BMQ 6 i: »H« 
#lfgil(c^^ 0 

[0 0 34] lOfcft, #Xf771 7 0. 19 0. 2 

1 0&t^'2 3 0 fcfclt&fllJ&WGiKYE S t . 

T. F3=0. F4 = 0. F5 = 0M'F6 = 0«ii 
GmZtL&, Ja±<0«t atcLT, Xf772 3 0HMi 

2 3 14 "C^Jat&jWftTt S k , ;^^r -/ T 2 4 0 

fcv^T . 77^f i nmF 6 t=aEr?sa&#Js!f 1 o^rjir 

J&opflje S n -6 . i . #77/F2BIF6 
r 1 j t-b«y h$ixTV^ix(f. ITOifl OttiiiM^' 

[00 3 5] tfz. #75^F2JliIF6^*(; r o j 

tMftV^fllSW. tfz. S7 7 7"F1. F2**4± 
IZ ri j k-fe-y bStl-TfcO. S^777'F3MF 
6*9tfc r 0j fc-fcv T*3;ftX^**£fc:l±. fflffij^l 

Ocomti-p-rv^kfiJSStLi, (^1oM3#bb) . 
[0036] 
[*1 ] 



(6) 
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1 0 





F 1 


F 2 


F 3 


F4 


F 5 


F6 


*J ft 


mi 


0 


1 


1 


1 


1 


1 




«2 


0 


1 


1 


1 


0 


0 




«3 


1 


1 


0 


0 


0 


0 





X7 i> yT2 4 0tci3(tS ! PJ^t*'?^ : 3:§tt5. 

[ o o 3 7 ] ispt> , stgMj&tsta&js i o lizmm uui. 

=5r£iX, tOW&X.Trtv ^B»|1I»D &mitzti& . 
OiItffui7A' 7 /2 0 ^SMLT^MM^ffill^- 
j£.V)im^. £ <^%£K^ ffi#*itfl!rJSf 1 0 Oit'/l -)"C^ 

4 1 wfas&a t $ ta , i7A >/ ^ 2 o nmmmtm 

[ 0 0 3 8 ] 4 jfc. &m 1 HffiTfi^T'ii, ±acor i: 
<, 3£3*«-fc>"?4 0£. Hi, ^o±ilttS(74<7) 

mtmmiz ± *i« . 17^ ■? ■/ /yxfi, oiifiKgi 

«0«J3Jt£1S#fc: L#4 fc fc 1 HlflSgf^fll^ 
tcfc *t 4 JR 0 WtflWE & ft* fc* 4 . 
[0 0 3 9] mtf>W2W:. ftif^l^^i 

«J»Tflllt(ttS 1 0 fcflt&tfiX V * 4 ^ . 4 , ± 
Km l SOBBUmt, iiil»^-yN^lft 
#Xf77130, 150, 170, 190, 210, 
2 3 0 fc*Jtt*fllS*tf "3 «t a L3t* s , ifltft*. 

[0040] (m2mmwm) muz. *m s mm2m 
mmcvBtm&iFLx\>i&. zcom2mmmmTi±, ± 

lEffi 1 Hlfe^ffitTM^Tt^W-fe^ 4 0 fcfcV vt , 

4. 

[004 1 ] &3fc3M 5(4, mYWt^A 3f — H4 5 a 

K4 5 alt ^-v-y^'4 1 C0f*M4 1 c tSHSfSfrC 
1/^4. £t£1^X4 5b(i, m\-mt¥4 1*4 5 a 

bi4, #*f-^:SH*-h'4 5a*^^3tSix4#^ 

tx s 5-4 3 atctsbier*-* . =£rfe, mm 

Y 4 5 a(i, JJBJB 1 HH0BJIIfcTa^fc# 
[0 04 2] £*U:.fc9, ^*H«4 3fctJWtfeL n* 



10 * U y 1^ y W H 4 3 d A*, J5fSg0itrfM8HfcT Eis-r 
4h, i7-4 3a(l ^co««JlH]«jAtJ^t, SBtt' 
yX4 2 bX(44 5 b*»4><^Fff**±ie¥!J®«fcfc:ft 
ftTMStLT^S^-4. 4£, S7-4 3alt _tfB¥'J 
^f^fci 0MI«femSix^^h3tSrS(tTg^4 4 

[0043] tcab*tfe*as2saBKB , c«, 

±3£L*:04&t/qH5tf9:7n— M:fU3ye A 
-^7n/7A^H-i ?/mfr£ti4ri: t;, xf7 
Tl 1 0Cl3^TSgM4 2, 4 5 £ SSldMMSS 
20 -ffcifcT, JJB¥ee*ft<0*^<0»Sr4pi|«K (0 
7(ITW»^M1, M2#B§) h^W-fe^-9-4 0i:(7) 

[0 044] fl!oTs «i(f, l8CtSMMa, M 
btT^rTiot. SiM co#JsfiH3& s , fflB&JSl OtD 

*4>fiB^ 6 ie&iizftix \i > 4 iat , 4 

2, 4 5<7Hvf:fli)>— ^^O^h^", 5 5 — 4 3 a 
^AW-T4<ri;h : Sr4o icofcft, *Wfe^"4 0* 1 
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PROBLEM TO BE SOLVED: To provide an occupant 
judgement device to judge the state of an occupant 
properly by utilizing a single optical sensor effectively in a 
vehicular air bag system. 

SOLUTION: A floodlighting lens 42b projects infrared 
light of an infrared light emission diode 42a to a mirror 43a 
in a scanner mechanism 43 as parallel light in a 
floodlighting system 42 in an optical sensor 40. In the 
scanner mechanism 43, the mirror 43a shakes and turns 
as a rotary solenoid 43d turns, reflects parallel light from 
the floodlighting lens 42b to judgement objects such as a 
spare seat and an occupant in accordance with this turning 
angle. The mirror 43a receives reflected diffused light by 
judgement objects and reflects to a light receiving system 
44. The light receiving system 44 collects reflected diffused 
light from the mirror 43a by a condenser 44a and emits to a 
PSD44b. The PSD44b receives collected light from the 
condenser 44a and measures the distance between a 
reflected position of the judgement object and the mirror 
43a. 

COPYRIGHT: (C)1997,JPO 



ffle:///CI/Do<niments%20 (2 of 2)8/3/08 3:42:33 PM 



JP,09-309402,A [DETAILED DESCRIPTION] 
* NOTICES * 



Page 1 of 13 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to a crew judging device suitable for adopting it as the 

airbag system for vehicles. 

[0002] 

[Description of the Prior Art]For example, unlike the seating crew member of a driver's seat, in the 
airbag system for passenger seats of vehicles, the crew member who sat down to the passenger seat 
takes various seated postures in many cases. For this reason, there is a possibility that the air bag for 
originally taking care of a crew member depending on that seated posture may inflict an obstacle on a 
crew member by that deployment conversely. 

[0003]Therefore, in the passenger seat, corresponding to a crew member's seated posture, it is 
desirable to control deployment of an air bag and to detect the seated posture correctly is needed. 
[0004] 

[Problem(s) to be Solved by the lnvention]As such an example, there is an occupant position sensing 
device indicated in JP,6-206514,A. In this crew member sensing device, while allocating an infrared 
sensor in the upper wall portion of the car interior of a room located in a crew member's overhead 
location from the necessity of detecting correctly the position of the crew member who takes various 
seated postures, the ultrasonic sensor is allocated in a crew member's front side. 
[0005] However, according to this occupant position sensing device, though a crew member's position 
can be detected correctly, the both sides of an infrared sensor and an ultrasonic sensor stationed at a 
mutually different position are needed. For this reason, there is fault that the composition of a crew 
member sensing device and the arrangement configuration of the car interior of a room become 
complicated. Then, in order to cope with such a thing, in the airbag system for vehicles, this invention 
utilizes a single optical sensor effectively, and an object of this invention is to provide the crew judging 
device which judges the condition of the crew member of vehicles correctly. 
[0006] 

[Means for Solving the Problem]ln order to attain the above-mentioned purpose, according to the 
invention according to claim 1 to 9, a determination object which allocates an optical sensor in a 
proper place of the car interior of a room, and is located in this vehicle interior of a room is detected 
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as a scan by light is also, Based on a detect output by this optical sensor, a state required for a crew 
member's protection in an airbag system is judged by a judging means. 

[0007]Thus, a state of a determination object is judged as a scan according to light of this optical 
sensor only at carrying out piece adoption of the optical sensor being. Therefore, while being able to 
simplify composition of a crew judging device of an airbag system not to mention the ability to judge a 
state of a determination object correctly, vehicle indoor mounting structure of this crew judging device 
also becomes easy. Since according to the invention according to claim 4 a floodlighting system and 
the light-receiving system itself are rocked by a driving means so that a scan of a determination 
object is possible, composition of an optical sensor becomes still easier. 

[0008]According to the invention according to claim 5, a single photo detector of a light-receiving 
system is arranged on the same flat surface as these among both light emitting devices driven so that 
light may be emitted one by one. Therefore, for example, even when a crew member's seating 
position has shifted from a center position of a seat to right and left, light from either of both the light 
emitting devices will enter into a crew member who has sat down in position shifted. For this reason, 
with a seating gap in a crew member's right and left, be concerned, and there is no judgment of a 
crew member's condition and correct. 

[0009]According to the invention according to claim 6, a light projection means makes two or more 
light emitting devices emit light one by one so that a scan of a determination object is possible, and 
makes it enter into a determination object, and a light-receiving means receives catoptric light of a 
determination object with a single photo detector. Since a means to scan light from a light emitting 
device becomes unnecessary by this, an optical sensor can be considered as still compacter 
composition. 

[0010]According to the invention according to claim 7, a light projection means makes each light 
emitting device of both light emitting device group emit light one by one so that a scan of a 
determination object is possible, it is made to enter into right and left side parts of a determination 
object, and a light-receiving means receives catoptric light of a determination object with a single 
photo detector arranged among both light emitting device groups. Thereby, even if a seating crew 
member's posture has shifted to a longitudinal direction, based on one light of both the luminescence 
groups, incidence of light to a seating crew member may be secured. Therefore, accuracy of a state 
judging of a determination object increases. 

[001 1]According to the invention according to claim 9, it has a cylindrical lens as a lens which a light- 
receiving means condenses catoptric light of a determination object, and makes a photo detector 
receive. Thereby, composition of an optical sensor can be further used as a compact. In this case, 
even if a position of an optical sensor shifts in right and left and the direction of up-and-down 
somewhat, a photo detector may be made to receive catoptric light of a determination object certainly, 
since a photo detector is made to receive light as earnest condensed light with a cylindrical lens. 
[0012]According to the invention according to claim 10, it has two or more mirrors corresponding to 
each light emitting device so that each catoptric light from a determination object by each light 
emitting device may be led to a single photo detector. Thereby, the physique of an optical sensor can 
be made into a thin shape by bending catoptric light of a determination object by a mirror. As a result, 
attachment to a ceiling part without a proper place of the car interior of a room, especially thickness, 

http://www4ipdlinpit.go.jp/cgi-bin/tran_web_cgi_en 7/24/08 



JP,09-309402,A [DETAILED DESCRIPTION] Page 3 of 13 

etc. becomes easy. By making it reflect by a mirror, the degree of incidence angle to a light-receiving 
lens of catoptric light from a determination object corresponding to each light emitting device serves 
as half, influence with a lens is reduced, and light-receiving performance improves. 
[0013] 

[Embodiment of the Invention] 

(A 1st embodiment) A 1st embodiment of this invention is hereafter described based on drawing 1 
thru/or drawing 8. Drawing 1 shows the example by which this invention was applied to the airbag 
system for vehicles. This airbag system is adopted in order to take care of the crew member 
(henceforth the crew member M) who sits down to the passenger seat 10 of the car interior of a room 
of the vehicles concerned. 

[0014]As drawing 1 shows the airbag system concerned, it has the air bag 20 and the proper place of 
the instrument panel 30 of the car interior of a room is equipped with this air bag 20 in the front side of 
the passenger seat 10. As drawing 3 shows, the airbag system is provided with the air bag drive 
circuit D which drives the air bag 20, and the crew judging device S, and in response to control by the 
crew judging device S, the air bag drive circuit D turns the air bag 20 to the passenger seat 1 0, and it 
develops it. 

[0015]The crew judging device S is provided with the optical sensor 40, and as drawing 1 shows, this 
optical sensor 40 is allocated so that the vehicle indoor upper wall C may be countered near the 
upper limb of the front wind shield W of the vehicles concerned at auxiliary seat 10 front face. This 
optical sensor 40 is provided with the casing 41 of the rectangular parallelepiped shape which 
consists of protection-from-light material as drawing 2 shows. The vehicle indoor upper wall C is 
equipped with this casing 41 with that upper wall 41a, and the opening 41b is formed in the bottom 
wall of this casing 41 so that auxiliary seat 10 front face may be faced. 

[0016]The optical sensor 40 is provided with the floodlighting system 42, the scanner 43, and the 
light-receiving system 44 which were allocated in the casing 41. The floodlighting system 42 has the 
infrared emitting diode 42a and the floodlight lens 42b, and the posterior wall of stomach 41c of the 
casing 41 is equipped with the infrared emitting diode 42a. The floodlight lens 42b is supported ahead 
of the light-emitting surface of the infrared emitting diode 42a, and floodlights this floodlight lens 42b 
to the mirror 43a of the rectangular plate form of the scanner 43 which mentions later the infrared light 
which emits light from the infrared emitting diode 42a as a parallel beam. 
[0017]The scanner 43 has the mirror 43a and this mirror 43a is supported pivotally with that 
longitudinal direction end by 41 d of left side walls of the casing 41 via the bearing 43b. On the other 
hand, the longitudinal direction other end of the mirror 43a is supported pivotally by the rotary 
solenoid [ with which the right side wall 41 e of the casing 41 was equipped / 43d ] rotating shaft in 
same axle rotatable via the bearing 43c. 

[001 8]ln the scanner 43, the rotary solenoid 43d by this by magnetization of the solenoid. When the 
rotating shaft is rotated for one way or another side in the predetermined rotating angle range, the 
mirror 43a, Rocking rotation is carried out at the circumference of the horizontal axis on the basis of 
both the bearings 43b and 43c (it is the direction of graphic display arrow R at drawing 2), and 
according to this rotating angle, the parallel beam from the floodlight lens 42b is turned to the 
determination object of the auxiliary seat 10 (or the crew member M), a vehicle indoor floor, and 

http://www4ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_en 7/24/08 



JP,09-309402,A [DETAILED DESCRIPTION] Page 4 of 13 

instrument-panel 30 grade, and it reflects and scans. The mirror 43a is reflected towards the light- 
receiving system 44 in response to the infrared light in which reflective diffusion was carried out by 
the above-mentioned determination object. 

[0019]The light-receiving system 44 is provided with the condenser 44a and the semiconductor 
position sensing device 44b (henceforth PSD44b), and the condenser 44a is supported on the left- 
hand side of the floodlight lens 42b. Carrying out a deer, this condenser 44a condenses the reflective 
diffused light from the mirror 43a, and enters into PSD44b. On the left-hand side of the infrared 
emitting diode 42a, the posterior wall of stomach 41c of the casing 41 is equipped with PSD44b, and 
this PSD44b, In the acceptance surface, the condensed light from the condenser 44a is received, and 
the distance between the reflection position of the above-mentioned determination object and the 
mirror 43a, i.e., the gap length to the longitudinal direction from the center on the acceptance surface 
of PSD44b, is measured. 

[0020]ln this case, the incidence position to the mirror 43a of the parallel beam from the floodlight 
lens 42b, Based on the geometric physical relationship between the incidence position to the above- 
mentioned determination object of the catoptric light from the mirror 43a, and the incidence position to 
the mirror 43a of the diffuse reflection from the determination object concerned, The geometric 
physical relationship of the infrared emitting diode 42a, the floodlight lens 42b, the mirror 43a, the 
condenser 44a, and PSD44b is set up so that it can detect with a triangulation method as gap length 
to the longitudinal direction from the center on the acceptance surface of PSD44b. 
[0021 ]The crew judging device S is provided with the infrared emitting diode drive circuit 50, the 
rotary solenoid driving circuit 60, the PSD digital disposal circuit 70, and the microcomputer 80 as 
drawing 3 shows. The infrared emitting diode drive circuit 50 is driven so that the infrared emitting 
diode 42a may be made to emit light in response to control by the microcomputer 80. In response to 
control by the microcomputer 80, the rotary solenoid driving circuit 60 magnetizes a rotary solenoid 
[ 43d ] solenoid so that rocking rotation of the mirror 43a may be carried out. The PSD digital disposal 
circuit 70 processes the detect output of PSD44b, and outputs the process signal showing the 
distance between the mirror 43a and the reflection position of the above-mentioned determination 
object to the microcomputer 80. 

[0022]The microcomputer 80 executes a computer program according to the flow chart shown by 
drawing 4 and drawing 5, and it is under [ this execution ] setting, Driving processing of the air bag 
drive circuit D based on the driving processing of the infrared emitting diode drive circuit 50 and the 
rotary solenoid driving circuit 60, the ranging processing based on the output of the PSD digital 
disposal circuit 70, passenger seat state decision processing, and this processing, etc. are 
performed. 

[0023]The above-mentioned computer program is beforehand memorized by ROM of the 
microcomputer 80. The crew judging device S is arranged with the air bag drive circuit D except for 
the optical sensor 40 in the proper place of the car interior of a room. In a 1 st embodiment, the crew 
member sitting state pattern N shown by drawing 6 is beforehand memorized by ROM of the 
microcomputer 80. This crew member sitting state pattern N is set up as follows. 
[0024]Namely, in the range from initial angle thetao=150 degree to the last angle of theta= 0 degree 
the rocking angle theta of the mirror 43a, Prescribed distances A1 thru/or A6 between two or more 
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positions (it corresponds to each point P1 thru/or P6 shown by drawing 1 and drawing 6) of the 
above-mentioned determination object and the optical sensor 40 (located in the starting point O in 
drawing 6) in the state where the crew member M was sat down to the auxiliary seat 10 are used as 
the pattern specified, respectively, The above-mentioned crew member sitting state pattern N is set 
up. 

[0025]Here, the point P1 is equivalent to the upper wall part of the INSU torr panel 30. Each point P2, 
P3, P4, P5, and P6 are equivalent to the other leg part, the knee region, the thigh part, abdomen, and 
thorax of a leg of the crew member M, respectively. Each straight line which connects the starting 
point O, the point P1 , or the point P6 with drawing 6 is beforehand memorized by ROM of the 
microcomputer 80 by using the straight line which is suitable in the initial angle thetao=150 degree 
direction from the starting point O, and the angle to make as the prescribed angles thetal thru/or 
theta6, respectively. theta= 0 degree corresponds, when the mirror 43a is located in parallel (that is, 
level) at the bottom wall of the casing 41 . 

[0026]ln a 1st embodiment constituted in this way, if the microcomputer 80 starts execution of a 
computer program according to the flow chart of drawing 4 and drawing 5 , processing of initial setting 
will be made in Step 100 of drawing 4. At this time, both each flag F1 and thru/or F6 are set with zero. 
. In the appropriate back, in Step 110, drive start processing of the floodlighting system 42 and the 
scanner 43 should do. In connection with this, the infrared emitting diode 42a drives by the infrared 
emitting diode drive circuit 50, light is emitted, the rotary solenoid 43d drives infrared light by the 
rotary solenoid driving circuit 60, and it begins to rotate. For this reason, the mirror 43a begins to 
carry out rocking rotation from the position which is initial angle thetao=150 degree. The rotary 
solenoid 43d is controlled so that the mirror 43a carries out rocking rotation of between initial angle 
thetao=150 degree and the last angles of theta= 0 degree. 

[0027]lf luminescence of the infrared emitting diode 42a and rocking rotation of the mirror 43a are 
started as mentioned above, the infrared light from the infrared emitting diode 42a will enter into the 
mirror 43a as a parallel beam through the floodlight lens 42b. Then, while this mirror 43a carries out 
rocking rotation of that incident light, it reflects and scans towards the above-mentioned determination 
object. Subsequently, if the determination object concerned carries out diffuse reflection of that 
incident light, it will be reflected by the mirror 43a, it will be condensed by the condenser 44a, and this 
diffuse reflection will enter into PSD44b. In connection with this, PSD44d detects an actual distance 
(henceforth the distance L) between the optical sensor 40 and the reflection position of the above- 
mentioned determination object, and the PSD digital disposal circuit 70 carries out signal processing 
of this detect output, and outputs to the microcomputer 80. 

[0028]lf the rocking angle theta of the mirror 43a reaches the prescribed angle theta 1 (it corresponds 
to the point P1), in Step 120, the distance between the optical sensor 40 (it corresponds to the 
starting point O) and the upper wall part of the INSU torr panel 30 will be computed as L=L1 based on 
the output of the PSD digital disposal circuit 70. At a present stage, if the distance L1 is less than 
[ prescribed distance A1 ] by the crew member sitting state pattern N, the judgment in Step 130 will 
serve as NO, and flag F1 will be set with F1 = 1 in Step 131. On the other hand, when the distance L1 
is more than prescribed distance A1, the judgment in Step 130 serves as YES, and it is held as flag 
F1 is F1=0. 
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[0029]Here, in front of the auxiliary seat 10, since the infrared light from the optical sensor 40 is 
reflected by not a upper wall part but the child of the INSU torr panel 30 when the child is standing, 
F1 =1 expresses that the distance L1 is less than [ prescribed distance A1 ]. On the other hand, since 
the infrared light from the optical sensor 40 was reflected by the upper wall part of the INSU torr panel 
30, F1=0 expresses that the distance L1 is more than prescribed distance A1. 
[0030]lf the rocking angle theta of the mirror 43a reaches the prescribed angles theta2 thru/or theta6 
(it corresponds to the points P2 thru/or P6, respectively) one by one hereafter, when the crew 
member M will have sat down to the auxiliary seat 10, Based on each output from the PSD digital 
disposal circuit 70, each distance L=L2 between the other leg part of the leg of the optical sensor 40 
and the crew member M, a knee region, a thigh part, an abdomen, and a thorax thru/or L6 are 
computed one by one at each steps 140, 160, 180, 200, and 220. 

[0031 ]On the other hand, when the crew member M has not sat down to the auxiliary seat 10, the 
infrared light from the optical sensor 40 is reflected by not the crew member M but the floor (it 
corresponds to the point Q2 in drawing 8) of the car interior of a room, the sitting part (it corresponds 
to the point Q3 and Q4 in drawing 8 ) of the auxiliary seat 10, and the seatback part (it corresponds to 
the point Q5 and Q6 in drawing 6). Therefore, the distance between the optical sensor 40 and each 
point Q2 thru/or Q6 on the auxiliary seat 10 is computed one by one as L2 thru/or L6. Each point Q2 
thru/or Q6 is specified by auxiliary seat pattern Na showing the front shape of the auxiliary seat 10 of 
dra wing 6 . 

[0032]ln such a processing process, when the crew member M has sat down to the auxiliary seat 10, 
the distance L2 becomes less than prescribed distance A2 by the crew member sitting state pattern 
N. Therefore, the judgment in Step 150 serves as NO, and the flag F2 is set with F2=1 at Step 151. 
Since similarly each distance L3, L4, L5, and L6 turn into each prescribed distance A3 by the crew 
member sitting state pattern N, A4, A5, and less than A6 when the crew member M has sat down to 
the auxiliary seat 10, the judgment in each steps 170, 190, 210, and 230 serves as NO one by one. 
[0033]Therefore, each flag F3, F4, F5, and F6 are set with F3=1, F4=1, F5=1, and F6=1 at each 
steps 151, 171, 191, 21 1, and 231, respectively. On the other hand, when the crew member M has 
not sat down to the auxiliary seat 10, rather than the prescribed distances A2 thru/or A6 by the crew 
member sitting state pattern N, the distance L2 thru/or L6 become long, respectively, and becomes 
each distance between the starting point O and each point Q2 thru/or Q6. 

[0034]For this reason, the judgment in each steps 170, 190, 210, and 230 serves as YES one by one. 
Therefore, it is held with F3=0, F4=0, F5=0, and F6=0. After processing to Step 230 or 231 is 
completed as mentioned above, in the following step 240, the state of the passenger seat 10 is 
judged based on flag F1 thru/or F6. In this case, if each flags F2 thru/or F6 of both are set with "1", it 
will be judged with the crew member M having sat down in the auxiliary seat 10 (refer to Example 1 of 
Table 1). 

[0035]lf each flags F2 thru/or F6 of both are set with "0", it will be judged with the crew member M not 
having sat down in the auxiliary seat 10. When both both flag F1 and F2 are set with "1" and both the 
remaining flags F3 thru/or F6 are set with "0", the crew member M does not sit down in the auxiliary 
seat 10, and it is judged with the child standing in front of the auxiliary seat 10 (refer to Example 3 of 
Table 1). 
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[0036] 
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Then, processing of the air bag 20 is made at Step 250 based on the judgment in Step 240. 
[0037]That is, in a judgment, deployment permission processing of the air bag 20 is made for if the 
crew member M has sat down to the auxiliary seat 10, and the air bag drive circuit D is ordered in 
that. For this reason, the air bag drive circuit D develops the air bag 20 with detection of the collision 
of the vehicles concerned, and takes care of the crew member M. At the time of a judgment, the 
development processing of the air bag 20 is controlled for if a child is in if the crew member M has not 
sat down to the auxiliary seat 10 earnestly in front of the auxiliary seat 10 in this case on the other 
hand in a judgment. 

[0038]ln a 1st embodiment, the state of the auxiliary seat 10 can be judged as a scanning operation 
according to the infrared light of this optical sensor 40 only at forming the optical sensor 40 in the 
upper wall of a piece and a vehicle room being like ****. Therefore, according to a 1st embodiment, 
while being able to simplify composition of the crew judging device of an airbag system, the vehicle 
indoor mounting structure of a crew judging device also becomes easy. 

[0039]Example 2 of Table 1 shows the case where the child chair is put on the auxiliary seat 10 in the 
backward state. In a 1st embodiment of the above, although it was made to perform the judgment in 
each steps 130, 150, 170, 190, 210, and 230 on the basis of the crew member sitting state pattern N, 
it replaces with this and may be made to perform this judgment on the basis of auxiliary seat pattern 
Na. 

[0040](A 2nd embodiment) Drawing 7 shows the important section of a 2nd embodiment of this 
invention. According to this 2nd embodiment, in the optical sensor 40 described by a 1st embodiment 
of the above, the floodlighting system 45 is allocated symmetrically [ the floodlighting system 42 ] on 
left-hand side on the basis of the light-receiving system 44 in the casing 41. 

[0041]The floodlighting system 45 has the infrared emitting diode 45a and the floodlight lens 45b, and 
the posterior wall of stomach 41c of the casing 41 is equipped with the infrared emitting diode 45a. 
The floodlight lens 45b is supported ahead of the light-emitting surface of the infrared emitting diode 
45a, and floodlights this floodlight lens 45b to the mirror 43a by making into a parallel beam infrared 
light which emits light from the infrared emitting diode 45a. The infrared emitting diode 45a is driven 
by the infrared emitting diode drive circuit 50 described by a 1st embodiment of the above. 
[0042]Thereby, in the scanner 43, if it rotates in the predetermined rotating angle range, according to 
the rocking rotating angle, the rotary solenoid 43d turns the floodlight lens 42b or the parallel beam 
from 45b to the above-mentioned determination object, and reflects and scans the mirror 43a. The 
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mirror 43a is reflected towards the condenser 44a of the light-receiving system 44 in response to the 
infrared light in which reflective diffusion was carried out by the above-mentioned determination 
object. 

[0043]Whenever a computer program is executed one cycle in a 2nd embodiment constituted in this 
way according to the flow chart of drawing 4 mentioned above and drawing 5, by carrying out driving 
processing of both the floodlighting systems 42 and 45 by turns in Step 110. The distance of both the 
scanning lines (they are both the numerals M1 and the M2 reference at drawing 7) and the optical 
sensor 40 which differ in the right and left of the above-mentioned determination object can be found. 
[0044]Therefore, as both the numerals Ma and Mb show in drawing 8 , for example, the crew 
member's M seating position, Even when having shifted from the center position of the auxiliary seat 
10 to right and left, it will be reflected by the mirror 43a and the infrared light from either of both the 
floodlighting systems 42 and 45 will enter into the crew member M who has sat down in the position 
shifted. For this reason, with a seating gap in a crew member's right and left, be concerned, and there 
is no measurement of the distance from the optical sensor 40 to a crew member, and ensure. As a 
result, even if the crew member's seating position has shifted to right and left, the same operation 
effect as a 1st embodiment of the above can be attained. 

[0045](A 3rd embodiment) Drawing 9 shows the important section of a 3rd embodiment of this 
invention. According to this 3rd embodiment, it replaces with the optical sensor 40 described by a 1st 
embodiment of the above, and the optical sensor 40A is adopted, this optical sensor 40A replaces 
with the mirror 43a the auxiliary casing 46 which stored the floodlighting system 42 and the light- 
receiving system 44 in the optical sensor 40 -- both the bearings 43b and 43c -- rocking -- it has 
composition supported pivotally rotatable. 

[0046]The floodlighting system 42 and the light-receiving system 44 are allocated along with right and 
left in the auxiliary casing 46, and the posterior wall of stomach of the auxiliary casing 46 is equipped 
with the infrared emitting diode 42a and PSD44b. Here, the floodlight lens 42b enters the infrared 
light from the infrared emitting diode 42a in the above-mentioned determination object as a parallel 
beam with rocking rotation of the auxiliary casing 46 through the front side opening 46a of the 
auxiliary casing 46, and the opening 41b of the casing 41 . It is entered and condensed by the 
condenser 44a through the opening 41b and the front side opening 46a, and the diffuse reflection by 
this determination object is received by PSD44b. Other composition is the same as that of a 1st 
embodiment of the above. 

[0047]the auxiliary casing 46 which carried out the deer and stored the floodlighting system 42 and 
the light-receiving system 44 as mentioned above in a 3rd embodiment -- both the bearings 43b and 
43c -- rocking -- by having composition supported pivotally rotatable. The same operation effect as a 
1st embodiment of the above can be attained constituting still more simply and compactly by 
abolishing the mirror 43a. 

(A 4th embodiment) Drawing 10 and drawing 11 show the important section of a 4th embodiment of 
this invention. 

[0048]According to this 4th embodiment, it replaces with the optical sensor 40 described by a 1st 
embodiment of the above, and as drawing 10 shows, the optical sensor 90 is adopted. This optical 
sensor 90 is replaced with the optical sensor 40, and it is allocated so that the vehicle indoor upper 
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wall C may be countered near the upper limb of the front wind shield W at auxiliary seat 10 front face. 
This optical sensor 90 is provided with the floodlighting system 92 and the light-receiving system 93 
which were stored in the casing 91 and this casing 91, and the vehicle indoor upper wall C is 
equipped with the casing 91 with that upper wall 91a. 

[0049]The floodlighting system 92 is provided with the three infrared emitting diodes 92a thru/or 92c 
and the three floodlight lenses 92d thru/or 92f, and the upper wall 91a is equipped with each infrared 
emitting diodes 92a thru/or 92c via 92 g of support members near the upper part of the right wall 91b 
of the casing 91. Here, the mounting surface of 92 g of support members to each infrared emitting 
diodes 92a thru/or 92c is selected by the fixed curvature radius so that the infrared light from each 
infrared emitting diodes 92a thru/or 92c may cross in one point in the lower part. 
[0050]Each floodlight lenses 92d thru/or 92f are supported in fixed curvature faces by the same 
center as the mounting surface of 92 g of support members in the lower part of each infrared emitting 
diodes 92a thru/or 92c corresponding to these, Each floodlight lenses 92d thru/or 92f enter towards a 
determination object through each openings 91 e thru/or 91c formed in the low wall of the casing 91 
by making infrared light from each infrared emitting diodes 92a thru/or 92c into a parallel beam 
radiately. 

[0051]The light-receiving system 93 is supported near the low wall of the casing 91 at the left wall 91f 
side. This light-receiving system 93 has the three condensers 93a thru/or 93c and PSD93d. As 
drawing 10 shows the condensers 93a thru/or 93c, it is supported in fixed curvature faces at the same 
center as the mounting surface of 92 g of support members, and PSD93d is arranged at the position 
of the center concerned. 

[0052]Carrying out a deer, each condensers 93a thru/or 93c condense in response to through and the 
diffuse reflection from a determination object, and enter in PSD93d each openings 91 g thru/or 91 i 
formed in the low wall of the casing 91 . This PSD93d has the same function as the above-mentioned 
PSD44b, and detects the distance of a determination object and the optical sensor 90 in response to 
the condensed light from each condensers 93a thru/or 93c. Each condensers 93a thru/or 93c are 
arranged so that a focal position may come on PSD93d. 

[0053]Here, in this embodiment, mutually, PSD93d and each infrared emitting diode of the 
floodlighting system 92 are arranged so that triangular ranging is possible. In a 4th embodiment, the 
infrared emitting diode drive circuit 50 generates a drive pulse required to drive the three infrared 
emitting diodes 92a thru/or 92c one by one with a predetermined cycle during the circuitry described 
by drawing 3. This means that each infrared emitting diodes 92a thru/or 92c emit infrared light one by 
one by each drive pulse outputted from the infrared emitting diode drive circuit 50. The rotary solenoid 
driving circuit 60 is abolished. 

[0054] If diffuse reflection of the infrared light emitted one by one from each infrared emitting diodes 
92a thru/or 92c of the floodlighting system 92 is carried out one by one by the determination object 
according to a 4th embodiment constituted in this way, It is condensed one by one by each 
condensers 93a thru/or 93c of the light-receiving system 93, and these each diffuse reflection is 
received by PSD93d. The shape of a determination object can be judged as this having stated by a 
1st embodiment of the above based on the light-receiving output outputted one by one from PSD93d 
by computing the distance between a determination object and the optical sensor 90 in a similar 
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manner substantially. 

[0055]lt is 3 sets of **** of the infrared emitting diode which corresponds in optic axis mutually, a 
floodlight lens, and a condenser being used for such a operation effect, and adopting one PSD, and 
driving each infrared emitting diode one by one, Since it can attain, a scanner which was described 
by a 1st embodiment of the above becomes unnecessary. As a result, the vibration and noise by the 
operation of a scanner are lost not to mention the ability to consider an optical sensor as compact 
composition. As for the photo detector, even PSD can use composition of a reason and an optical 
sensor as a compact further. The number of the infrared emitting diodes of a floodlighting system may 
be changed suitably, and may be carried out. 

[0056]Drawing 12 and drawing 13 show the important section of the modification of a 4th embodiment 
of the above. In this modification, in the light-receiving system 93, although the example which 
adopted the three condensers 93a thru/or 93c was explained, as not only this but drawing 12 and 
drawing 13 show, it may replace with the condensers 93a thru/or 93c, and the single cylindrical lens 
93e may be adopted and carried out. 

[0057]Thereby, it will attain that the single cylindrical lens 93e is also about the function as the three 
condensers 93a thru/or 93c, and, as a result, composition of an optical sensor can be further used as 
a compact. In this case, since it replaces with each condensed light from the three condensers 93a 
thru/or 93c and PSD53d is made to receive light as earnest condensed light with the cylindrical lens 
93e, Even if the position of an optical sensor shifts in right and left and the direction of up-and-down 
somewhat, PSD93d may be made to receive the diffuse reflection of a determination object certainly. 
As a result, the design margin in an optical sensor is also born. 

[0058]Although the above-mentioned modification explained the example which adopted the one 
floodlighting system 92 and the light-receiving system 93, it may replace with this, and as drawing 14 
and drawing 15 show, it may change and carry out. The light-receiving system which has the 
cylindrical lens 93e and PSD93d which was shown by drawing 12 and drawing 13 in this drawing 14 
and drawing 15, The one more floodlighting system 92 which arranges to both-right-and-left-walls 
Hiroshi Manaka of the casing 91, and has the three infrared emitting diodes 92a thru/or 92c and the 
three floodlight lenses 92d thru/or 92f is adopted, and these both the floodlighting systems 92 are 
arranged to both sides of the above-mentioned light-receiving system. 

[0059]A deer is carried out and the infrared light emitted from each infrared emitting diode of each of 
both the floodlighting systems 92 and 92 enters into the both sides part of a determination object in 
such composition through each opening provided in each corresponding floodlight lens and the low 
wall of the casing 91. Then, it is condensed with the cylindrical lens 93e through each of other 
opening provided in the low wall of the casing 91, and each light diffuse reflection was carried out 
[ light ] by this determination object is received by PSD93d on both sides of the center of that 
acceptance surface. Thereby, based on the light-receiving output of this PSD93d, the same operation 
effect as the above-mentioned modification can be attained. 

[0060]ln this case, if the light-emitting timing and the light-emitting direction of both the floodlighting 
systems 92 can be shifted mutually, the measuring point of a determination object can also be made 
into six places. Even if the posture of the seating crew member of the auxiliary seat 10 has shifted to 
the longitudinal direction, based on one infrared light of both the floodlighting systems 92 and 92, 
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incidence of the infrared light to a seating crew member may be secured. Therefore, the accuracy of 
a shape judging of a determination object increases. Since each condensed light from the cylindrical 
lens 93e enters into the side part which is PSD93d as mentioned above, the acceptance surface of 
PSD93d can be utilized much more effectively. As a result, the entire configuration of an optical 
sensor can be further used as a compact. Such a operation effect can be similarly attained, even if it 
replaces with the cylindrical lens 93e and adopts three condensers. 

[0061](A 5th embodiment) Drawing 18 thru/or dr awing 18 show the important section of a 5th 
embodiment of this invention. According to this 5th embodiment, the optical sensor 300 is replaced 
with and adopted as the optical sensor 40 described by a 1st embodiment of the above. This optical 
sensor 300 is provided with the floodlighting system 320, the light-receiving system 330, and the 
mirror system 340 which were accommodated in the casing 310 and this casing 310, and the vehicle 
indoor upper wall C is equipped with the casing 310 with that upper wall 310a. 
[0062]The opening for light emitting/receiving light passage formed in the casing 310 is equipped with 
the infrared transmission filter 31 1 which reduces incidence of disturbance light. The floodlighting 
system 320 is provided with the following. 

As drawing 16 and drawing 17 show, they are the six infrared emitting diodes 321a thru/or 321f 
(drawing 17 shows only the infrared emitting diodes 321b, 321 d, and 321f). 

Each floodlight lenses 322a thru/or 322f respectively corresponding to each infrared emitting diodes 
321a thru/or 32 1f. 

[0063]And each floodlight lenses 322a, 322c, and 322e are attached to the upper wall 310a of **** 
within the casing 310 via the support member 323a with the infrared emitting diodes 321a, 321c, and 
321e. On the other hand, each floodlight lenses 322b, 322d, and 322f are attached to the upper wall 
310a within the casing 310 via the support member 323b with the infrared emitting diodes 321b, 
321d,and 3211 

[0064] However, both the infrared emitting diodes 321a and 321b, both the infrared emitting diodes 
321c and 321d, and both the infrared emitting diodes 321e and 3211, As drawing 16 and drawing 17 
show, an angle can be shifted mutually and it is installed in it so that light can be radiately emitted to 
the above-mentioned determination object through both the red floodlight lenses 322a and 322b, both 
the floodlight lenses 322c and 322d, and both the floodlight lenses 322e and 3221 
[0065]The cylindrical lens 332 which is a light-receiving lens as drawing 16 and drawing 18 show the 
light-receiving system 330, PSD331 which is a photo detector is attached by that upper wall 310a 
within the casing 310 via the support member 333, and this light-receiving system 330 counters the 
mirror system 340, and is located. To the floodlighting system 320 being arranged downward, the 
light-receiving system 330 carries out the optic axis sideways, and is arranged. 
[0066]As drawing 16 and drawing 18 show, the mirror system 340 is provided with the six mirrors 
341a thru/or 3411, and these each mirrors 341a thru/or 3411, Respectively corresponding to each 
floodlight lenses 322a thru/or 322f, it is attached to the upper wall 310a within the casing 310 via the 
support member 342. Each mirrors 341a thru/or 3411 are everywhere installed at an angle of the law 
so that the catoptric light from the above-mentioned determination object to the emitted light from 
each floodlight lenses 322a thru/or 322f corresponding to these may be entered in PSD331 through 
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the cylindrical lens 332. Both the support members 323a and 323b are located on both sides of the 
mirror system 340. 

[0067]According to a 5th embodiment constituted in this way, the physique of the thickness direction 
(height direction of the casing 310) of the optical sensor 300 can be made thin by the above- 
mentioned composition. As a result, wearing into a portion with thin thickness, such as a ceiling part 
of vehicles, still simplifies. Since reflection by each mirrors 341a thru/or 341f to the emitted light from 
each floodlight lenses 322a thru/or 322f is used, the incidence angle to the direction of a cylindrical 
shaft to the cylindrical lens 332 of these each catoptric light can be made into a half. 
[0068]For this reason, the influence by the aberration of the cylindrical lens 332 is reduced, and, as a 
result, the light-receiving performance by this cylindrical lens 332 improves, and ranging accuracy 
also improves. 

(A 6th embodiment) Drawing 19 thru/or drawing 21 show the important section of a 6th embodiment 
of this invention. 

[0069]ln this 6th embodiment, it replaces with the optical sensor 40 described by the above- 
mentioned embodiment, and the optical sensor 400 is adopted. This optical sensor 400 is constituted 
by the base 410, the floodlighting system 420, the light-receiving system 430, and the support 
member 411, and the vehicle indoor upper wall C is equipped with the support member 411 via the 
base 410. 

[0070]The floodlighting system 420 is provided with the following. 

Both the infrared emitting diodes 421a and 421b (henceforth 3 chip infrared emitting diodes 421a and 
421b) that have three emission points, respectively as drawing 19 and drawing 20 show. 
Both the floodlight lenses 422a and 422b respectively corresponding to these both 3 chip infrared 
emitting diodes 421a and 421b. 

Here, 3 chip infrared emitting diode 421a and the floodlight lens 422a, and 3 chip infrared emitting 
diode 421b and the floodlight lens 422b are installed so that this light-receiving system 430 may be 
inserted along the cylindrical shaft line of the cylindrical lens 432 of the light-receiving system 430. 
[0071]The three chip each infrared emitting diodes 421a and 421b emit light considering each 
floodlight lenses 422a and 422b as a three through [ each ] beam, respectively. Here, to the optic axis 
of the cylindrical lens 432, the direction of movement of the six beams concerned shifts only the angle 
of a law everywhere, and is set up so that these six beams may enter radiately to the above- 
mentioned determination object. The angular relation between each beam from the three chip each 
infrared emitting diodes 421a and 421b is determined by the chip interval in 3 chip infrared emitting 
diode, and the focal distance of a floodlight lens. 

[0072]PSD431 which is a photo detector on the other hand as drawing 19 and drawing 21 show the 
light-receiving system 430, It has the cylindrical lens 432 which is a light-receiving lens, and these 
PSD431 and the cylindrical lens 432 are arranged in drawing 19 and drawing 21 of the support 
member 41 1 in the graphic display intermediate part. What is necessary is just to use [ according to a 
6th embodiment constituted in this way ] two combination of 3 chip infrared emitting diode and a 
floodlight lens in ranging the position of six points. Therefore, while being able to reduce part mark 
and being able to miniaturize an optical sensor further as a result, it can carry out easily one layer of 
wearing nearby to the car interior of a room of an optical sensor. 
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[0073]A division type photo-diode may be adopted and carried out, for example, without restricting to 
PSD as a photo detector in operation of this invention. It may replace with a floodlight lens or a 
condenser, and a holographic optical lens (element which makes diffract the light of a specified 
wavelength or condenses) may be adopted and carried out. It may be made to range by the time of 
concentration from an optical sensor to a determination object, and the time of concentration from a 
determination object to an optical sensor, for example, without restricting to triangular ranging in 
operation of this invention. 

[0074]lt may arrange and carry out on the INSU torr panel of the car interior of a room, for example, 
without restricting the locating position of an optical sensor to a vehicle indoor upper wall in operation 
of this invention. With the application of this invention, it may carry out to the crew judging device of 
the airbag system for taking care of the crew member who sits down to the driver's seat and backseat 
of the vehicles concerned, without restricting to this invention in operation in the auxiliary seat 10. 
[0075]lt replaces with the flow chart mentioned above in operation of this invention, and hard logic 
composition may be made to realize each step in this flow chart as a function executing means, 
respectively. 



[Translation done.] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1]lt is a side view showing the locating position of the optical sensor in a 1st embodiment of 
this invention. 

[Drawing 2] It is an important section fracture expansion perspective view of the optical sensor of 

drawing 1. 

[Drawing 3] It is a block diagram showing the crew judging device which has an optical sensor of 

drawing 1. 

[Drawing 4Jlt is a pre-stage of the flow chart which shows an operation of the microcomputer of 

drawing 3 . 

[Drawing 5] It is a post-stage of the flow chart concerned. 

[Drawing 6] It is a figure showing the crew member sitting state pattern N in a 1st embodiment of the 
above, and auxiliary seat shape pattern Na. 

[Drawing 7] It is an important section fracture expansion perspective view showing a 2nd embodiment 
of this invention. 

[Drawing 8] It is a typical explanatory view showing the incidence state of the light from an optical 
sensor when the auxiliary seat seating crew member's posture has shifted to right and left in a 2nd 
embodiment of the above. 

[Drawin g Q] It is an important section fracture expansion perspective view showing a 3rd embodiment 
of this invention. 

[Drawing 10] lt is a sectional view which meets ten to 10 line in drawing 1 1 in which a 4th embodiment 
of this invention is shown. 

[Drawing 1 1] lt is a sectional view which meets 1 1 to 1 1 line in drawing 10 . 

[Drawin g 1 2 ] It is a sectional view which meets 12 to 12 line in drawing 13 in which the modification of 
a 4th embodiment of the above is shown. 

[Drawing 13]lt is a sectional view which meets 13 to 13 line in drawing 12. 

[Drawing 14] It is a sectional view which meets 14 to 14 line in drawing 15 in which the case where the 

modification of drawing 12 is transformed further is shown. 

[Drawing 15] lt is a sectional view which meets 15 to 15 line in drawing 14 . 

[Drawing 1 6] It is a sectional view which meets 16 to 16 line in drawing 17 of the optical sensor in 
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which a 5th embodiment of this invention is shown. 

[Drawing 1 7] It is a sectional view which meets 17 to 17 line in drawing 18 . 

[Drawing 1 8] It is a sectional view which meets 18 to 18 line in drawing 18 . 

[ Drawing 19 ] It is a bottom view of the optical sensor in which a 6th embodiment of this invention is 
shown. 

[Drawing 20]lt is a sectional view which meets 20 to 20 line in drawing 19. 
[Drawing 2 1 Jit is a sectional view which meets 21 to 21 line in drawing 20. 
[Description of Notations] 

M [ -- Optical sensor, ] -- A crew member, 10 -- An auxiliary seat, 20 -- An INSU torr panel, 40, 90, 
300, 400 42, 92, 320, 420 -- A floodlighting system, 42a, 45a, 92a or 92c, 321a thru/or 321f, 421a, 
421b -- Infrared emitting diode, 44b, 93d, 331, 431 -- A photo detector, 43 -- A scanner, 43a -- Mirror, 
43d -- A rotary solenoid, 44, 93, 330, 430 - Light-receiving system, 50 [ -- A microcomputer, 93e, 
332, 432 / -- A cylindrical lens, 340 / -- Mirror system. ] -- An infrared emitting diode drive circuit, 60 -- 
A rotary solenoid driving circuit, 70 -- A PSD digital disposal circuit, 80 



[Translation done.] 
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